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POLYMERIZATION OF PHENANTHRENE INDUCED BY 1 -METHYLNAPHTHALENE AT HIGH TEMPERATURES 
AND PRESSURES. C u r t i s  L. Knudson, Bruce W. Farnum and Eu ene A Kl ine.  Grand Forks 

Energy Technology Center, US DOE, Box 8213 Un ive rs i t y  Stat$*, ND 58202. 

A study o f  t he  e f f e c t s  o f  t e t r a l i n  and synthesis gas (CO-H ) on the polymerization 
o f  ghenanthrgne induced by thermal ly  cracked 1 -methylnaphthaleGe a t  4000 p s i  between 
440 and 500 C was c a r r i e d  out. Five sets o f  reactants were studied: (a) phenanthrene 
and M , (b) 1-methylnaphthalene and N , (c) phenanthrene, 1-methylnaphthalene and N , 
(d) t g t r a l i n ,  phenanthrene, 1-methylniphthalene and N , and (e )  phenanthrene, 1-rnetiyl- 

450 C, and he ld  one hour a t  each 10 temperature increment up t o  500 C. Reactor gas 
and l i q u i d  phases were sampled dur ing  the react ions.  Gas samples were analyzed by on- 
l i n e  G C ,  and l i q u i d  samples were analyzed by gel  permeation HPLC, LVMS and GC-MS t o  
determine composition changes. 
reac tor  g rea t l y  reduced the polymerizat ion o f  phenanthrene. 
ylnaphthalene resu l ted  i n  a l k y l a t i o n  o f  phenanthrene i n  preference t o  l-methylnaphtha- 
lene. Formation o f  b iphenanthryl  i n  preference t o  1,2-dinaphthylethane o r  binaphthyl 
occurred i n  the  mixed react ions.  Synthesis of the  var ious dimers was ca r r i ed  out t o  
provide pure reference standards. 
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naphthalene and CO-H2. The reactant8 were charged in?o a co ld  autoclave, heated t o  1 

Results ind ica ted  t h a t  CO-H2 o r  t e t r a l i n  present i n  the I 
Thermal cracking o f  l-meth- 


